Background. In India, poor feeding practices in early childhood contribute to the burden of malnutrition and infant and child mortality.
Introduction
In 2001, after carefully reviewing the available evidence, the World Health Organization (WHO) made a global recommendation that all infants should be exclusively breastfed up to 6 months of age and partially breastfed thereafter up to 2 years of age [1, 2] . It is estimated that successful completion of 6 months of exclusive breastfeeding alone could prevent up to 13% of the annual 10.8 million childhood deaths worldwide [3] .
In India, almost 25 million children are born each year, of whom 1.7 million (7%) die before the age of 1 year. A multicenter study conducted in India, Peru, and Ghana showed that nonbreastfed infants had a higher risk of dying than those who had been predominantly breastfed, as did partially breastfed infants [4] . A decade after the launch of the WHO/UNICEF Baby Friendly Hospital Initiative to promote exclusive breastfeeding throughout the world, UNICEF acknowledged that there had been only modest improvements in exclusive breastfeeding, with a median rate of exclusive breastfeeding up to 6 months of 27% [5] . These low rates are particularly surprising in resource-poor countries like India, where exclusive breastfeeding has an economic advantage over all other forms of infant feeding. The low rates are particularly disappointing, since numerous studies have shown that interventions promoting breastfeeding can achieve exclusive breastfeeding for the first 3 to 4 months of life at rates greater than 70% [6] [7] [8] [9] [10] .
A few studies in India have examined associations between breastfeeding indicators and sociodemographic characteristics in different communities [11] [12] [13] . However, no national-level analysis has been reported that looked into the determinants of infant and young child feeding indicators. Moreover, there are substantial differences in breastfeeding and infant feeding practices among regions and among the 29 states of India. The National Family Health Surveys (NFHS) of India conducted over the past 14 years are a valuable source of data about infant and young child feeding [14] [15] [16] . However, these data have not been analyzed using the standard WHO infant and young child feeding indicators [17] , and they have not been presented in ways that make the information readily available to health policy makers and program managers. Additionally, the conventional published NFHS reports include information on some feeding indicators in all surveyed children, which reduces their accuracy. To limit recall bias in this study, we restricted the data to last-born children under 24 months of age who were living with the respondents. The present analysis of NFHS-3 data aims to assess the current situation with regard to infant and young child feeding indicators and the determinants of selected feeding practices in India.
Methods

Survey design
The International Institute for Population Sciences and Macro International conducted the National Family Health Survey (NFHS-3) in India during 2005-06. The survey covered 29 states using a two-stage sample design in most rural areas and a three-stage sample design in most urban areas. In the former, the first stage involved selection of population sampling units, i.e., villages, with probability proportional to population size (PPS); the second stage involved the systematic selection of households within each primary sampling unit. For the urban sample (in all urban areas except in the eight cities for which slum and nonslum estimates were to be provided), the first stage was selection of wards with PPS sampling; in the next stage, one census enumeration block was selected by PPS from each selected ward; in the final stage, households were randomly selected within each selected census enumeration block. For the eight large cities representing states with high HIV prevalence, the sample households were selected in two stages. First, slum and nonslum census enumeration blocks were selected, and then households were selected from selected census enumeration blocks. In this survey, 109,041 sample households were visited, and 124,385 ever-married women aged 15 to 49 years were interviewed (response rate, 94.5%). A weighted total of 20,108 last-born children under 24 months of age who were living with the respondent was assessed for the WHO-defined breastfeeding indicators, from six regions: Northern (n = 2,622), Central (n = 5,799), Eastern (n = 5,134), Northeastern (n = 774), Western (n = 2,645), and Southern (n = 3,134).
Feeding indicators and explanatory variables
Infant and young child feeding indicators as described by WHO in 1991 [17] were estimated. These indicators include the timely first suckling rate (the proportion of infants less than 12 months of age who first suckled within 1 hour after birth), the ever-breastfed rate (the proportion of infants less than 12 months of age who were ever breastfed), the current breastfeeding rate (the proportion of children less than 24 months of age who are currently breastfed), the continued breastfeeding rate (1 year) (the proportion of children 12 to 15 months of age who are breastfed), the continued breastfeeding rate (2 years) (the proportion of children 20 to 23 months of age who are breastfed), the exclusive breastfeeding rate (the proportion of infants less than 6 months of age who only received breast milk from his/her mother or a wet nurse, or expressed breast milk, and no other liquids or solids with the exception of drops or syrups consisting of vitamins, mineral supplements or medicines), the predominant breastfeeding rate (the proportion of infants less than 6 months of age who are fed predominantly breastmilk with no additional food-based fluids other than fruit juice and sugar water), the full breastfeeding rate (the proportion of infants less than 6 months of age who are either exclusively or predominantly breastfed), the bottle-feeding rate (the proportion of infants less than 12 months of age who received any food or drink from a bottle in the previous 24 hours), the timely complementary feeding rate (the proportion of infants 6 to 9 months of age who received complementary foods in addition to breast milk in the previous 24 hours), the median duration of any breastfeeding (the age [in months] when 50% of children are no longer breastfed), and the median duration of exclusive breastfeeding (the age [in months] when 50% of children are no longer exclusively breastfed). The timely first suck rate was based on the mother's response to the question of how soon after birth the child was given breast milk, and the ever-breastfed rate on whether the child was given breast milk at least once at any time since birth. All other indicators were based on a 24-hour recall of the infant's dietary intake by the mother.
The explanatory variables were classified into three levels: individual, household, and community. The individual-level attributes included the child's sex, age, and size at birth; the mother's age, whether she worked in the past 12 months, and her marital status; and the highest educational level achieved by the mother and the father. Data on the number of antenatal clinic visits, place of delivery, mode of delivery, type of delivery assistance, birth order of child, and postnatal contacts with health care providers were also obtained. Attributes of the household environment, such as the mother's role in household decisions, her access to media, and the household wealth index, were included as household-level variables. The wealth index was constructed using principal components analysis to determine the weights for the index based on information collected about several household assets and facilities. This index was divided into five categories (quintiles), and each household was assigned to one of these categories. The community-level factors included geographic region and urban or rural residence.
Data analysis
Selected feeding indicators were examined against a set of independent variables in order to explain how each indicator varied across individual, household and community characteristics. Analyses were performed using Stata version 9.0 with Svy commands that adjusted the confidence intervals for the cluster sampling design used in the survey. Chi-squared tests were used to test the significance of associations. In the univariate analyses, odds ratios with 95% confidence intervals were calculated in order to assess the unadjusted risk of independent variables on selected adverse feeding outcomes. Multiple logistic regression was used in a stepwise backwards model to estimate the odds ratios adjusted for independent variables, and those with p < .25 were retained in the final model. 
Results
Characteristics of the sample
Breastfeeding and infant feeding indicators
As shown in figure 1 , the rate of exclusive breastfeeding was close to 71% at birth but declined rapidly with age to 14.2% at 6 months. At birth 23% received breastmilk with other fluids, including water, juices, or other milk.
Differentials of feeding indicators
Tables 3 and 4 summarize how the selected feeding indicators varied across individual-, household-, and community-level characteristics. The rate of timely first suckling was higher in women who had a higher level of education, had more antenatal clinic visits, delivered at a health facility, were attended by a health professional at delivery, were in a higher wealth quintile, and were exposed to radio. The rate of timely initiation was significantly less in women delivered by cesarean section. Unlike the rate of timely initiation of breastfeeding, exclusive breastfeeding rates were higher in uneducated mothers, mothers in the poorer or poorest wealth quintiles, mothers with no exposure to the media, rural mothers, mothers who delivered at home, those whose delivery was not assisted by health professionals, and those who had no postnatal checkup or only had a checkup within 2 days after delivery.
The rates of bottle-feeding and timely complementary feeding showed a trend exactly opposite to that of exclusive breastfeeding. For example, bottle-feeding rates were higher in women who had more education, had more antenatal visits, were delivered at a health facility, had a cesarean section, lived in an urban area, were from the richest households, and were exposed to media. Similarly, timely complementary feeding rates were higher among women in categories where bottle-feeding was predominant. Most of the feeding indicators varied significantly among geographic regions in India.
Determinants of selected feeding indicators
Unadjusted and adjusted odds ratios were calculated to estimate the strength of association between independent variables and four infant feeding outcomes: bottle-feeding, not exclusively breastfeeding, no timely initiation of breastfeeding, and no timely complementary feeding.
Risk factors for bottle-feeding
As shown in table 5, the rates of bottle-feeding were higher among women who delivered by cesarean section (adjusted OR = 1.44; 95% CI, 1.15 to 1.80) and those who had no postnatal checkups (adjusted OR = 1.24; 95% CI, 1.00 to 1.54). Smaller babies and those born without the assistance of a health professional were less likely to be bottle-fed. Women who 
Risk factors for no timely initiation of breastfeeding
As shown in table 6, secondary levels of education were associated with timely initiation of breastfeeding (adjusted OR = 0.79; 95% CI, 0.66 to 0.94). Although women from households in quintiles of higher wealth had higher rates of timely initiation of breastfeeding after adjustment for other variables, this association was not significant. The rates of timely initiation of breastfeeding were higher for babies of working mothers (adjusted OR = 0.79; 95% CI, 0.66 to 0.94), mothers with more antenatal visits (adjusted OR for three to six visits = 0.5; 95% CI, 0.40 to 0.63), and mothers exposed to media such as radio (adjusted OR = 0.76; 95% CI, 0.66 to 0.87) and lower for babies delivered by cesarean section (adjusted OR = 2.52; 95% CI, 1.97 to 3.22). There were no differences between urban and rural regions in the rate of timely initiation of breastfeeding. The Northeastern region continued to have the highest and the Central region to have the lowest rate of timely initiation of breastfeeding. 
Risk factors for no timely complementary feeding
The rates of timely complementary feeding were higher for women with more than seven antenatal visits (adjusted OR = 0.57; 95% CI, 0.38 to 0.87) and for those who watched television (adjusted OR = 0.75; 95% CI, 0.60 to 0.95) (table 6). The rates were higher in the Southern, Northeastern, and Eastern regions than in the Northern region.
Discussion
Delayed initiation of breastfeeding has been recognized as a risk factor for neonatal mortality, and according to a previous study, an estimated 22% of neonatal deaths could be prevented if breastfeeding started within the first hour after birth [18] . According to the 10th Five-Year Plan for India, the goal is for the rate of early initiation of breastfeeding to reach 80%, thus reducing childhood morbidity and mortality. In the present analysis, only 23.5% of mothers initiated beastfeeding within the first hour after birth. Even though there is an increase compared with the previous two NFHS, the current rate is grossly inadequate to achieve the estimated mortality benefits of early initiation. Antenatal care visits by the mother and delivery in a health center were associated with higher rates of timely initiation. These practices should be further strengthened by revitalizing the UNICEF Baby Friendly Hospital Initiative. Program managers should target the younger mothers and women who undergo cesarean section to increase the rate of early initiation of breastfeeding. Radio has a high penetration in all wealth quintiles, with the potential to further promote early initiation. Exclusive breastfeeding during the first 6 months has many proven advantages to individuals and the community, with exclusive breastfeeding as the focus in any breastfeeding promotion activity [1, 3, [19] [20] [21] [22] [23] [24] . According to a recent review, suboptimal breastfeeding, especially the absence of exclusive breastfeeding in the first 6 months of life, results in 1.4 million deaths globally and 10% of the disease burden in children under 5 years of age [25] . An estimated 10% to 15% of under-five deaths in resourcepoor countries could be prevented if 90% of babies were exclusively breastfed for the [3] . However, our analysis indicates that the rate of exclusive breastfeeding at 6 months has been stagnant in India over the past 14 years. This analysis showed that noncompliance with exclusive breastfeeding was associated with mothers from urban regions and higher wealth quintiles. Those mothers with a greater number of antenatal visits had higher exclusive breastfeeding rates, whereas those who delivered at a health facility had lower rates. It appears that antenatal clinic visits are helpful in promoting breastfeeding. Exclusive breastfeeding for the first 6 months is a complex behavior involving multiple points of intervention. Prenatal education, either by health workers during prenatal visits or in childbirth education classes, is thought to influence women's decision to breastfeed and to convey skills that are helpful in initiating breastfeeding. An intervention study from Chile that assessed the impact of prenatal education on breastfeeding behaviors found a positive effect on breastfeeding at 6 months postpartum [26] . Nearly all children (99.2%) had been breastfed at least once, and 89.8% were currently being breastfed. The rate of continued breastfeeding was 89.4% in the first year and 73.1% in the second year. The rate of bottle-feeding in the past 24 hours was 14.8%; the rate was highest in babies of better-educated mothers, working mothers, mothers in wealthier quintiles, those who delivered by cesarean section, those who had no postnatal checkups, and those who watched television. In India, the Infant Milk Substitutes, Feeding Bottles and Infant Foods (Regulation of Production, Supply and Distribution) Amendment Act, restricting advertisement of infant formula and baby foods in any form and media, was enacted by Parliament and came into force in June 2003; therefore, the effect of its implementation may not be apparent in this survey.
Only 56.7% of children received timely complementary foods. Having frequent antenatal clinic visits was associated with improved timely complementary feeding rates. There is a substantial improvement from the previous surveys, which is inexplicable by the individual factors analyzed in these data. It is possible that differences in survey methodology may contribute to this large difference from previous surveys.
Conclusions
Breastfeeding in India is almost universal; however, the rates of early initiation of breastfeeding, exclusive breastfeeding up to 6 months, and timely complementary feeding are well below the desirable targets. Frequent attendance at antenatal clinics was consistently associated with improved rates of these three indicators. Noncompliance with exclusive breastfeeding was high among mothers from urban regions and those from higher wealth quintiles. Revitalization and strengthening of the Baby Friendly Hospital Initiative in health facilities is recommended, together with prenatal and postnatal interventions to improve breastfeeding practices. Targeted interventions may be necessary to reduce the high rates of bottle-feeding in urban, educated, and wealthier mothers.
